(o.i) s(f) = Σ
Bombieri [1] has used the Dwork Trace Formula to study such exponential sums and their associated L-functions. The purpose of this article is to prove a generalization of the Dwork Trace Formula (Theorem 1) which will allow one to treat in a straightforward manner sums of the form (0.2) Σ χ^O χ where Xi,...,x n :F*->C* are multiplicative characters. Such sums can be handled by the earlier trace formula at the expense of certain technical complications, i.e., change of variable in the polynomial/, which results in changes in the Frobenius operator and the differential operators with which Frobenius commutes (see for example [4, eqs. (6.47) , (6.48) , and (6.49)]). Our point here is that by enlarging the space on which Frobenius operates, one obtains the sums (0.1) and (0.2) from the same Frobenius operator, hence the commuting differential operators are unchanged also. This enables one to apply the other elements of Dwork's theory more directly.
As an example, in §2 we give another proof of the Gross-Koblitz formula. We follow the ideas of [2] , although we simplify by avoiding any appeal to the dual theory. We hope that the ideas of this paper will lead to 1. Trace formula. Let p be a prime and d a positive integer with (/?, d) = 1. Let Q p denote the /?-adic numbers and let ίbea discretelyvalued extension field of Q p . We assume the valuation on K normalized so that ord p = 1, and we let 11 denote the corresponding absolute value. In this section we shall use multi-index notation: i = (i l9 ... 9 
i m )
and j = (j l9 ... J n ) are sequences of non-negative integers, and
Let β £ K and put 6 = ord β E R. Let L(6; ί/) denote the set of all formal series ?6; 6?, δ) . Then a F is completely continuous ( [6, §3] ). By [6, §5] , the trace tr a F and Fredholm determinant det(/ -ta F ) are well defined, and
is a /?-adic entire function. THEOREM 1.
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Proof. By [6, Prop. 7(a) and §9], the trace of a F on L(qb\ d,δ) may be computed by summing the coefficient of 
otherwise.
The theorem now follows from eq. 4) ], the Gauss sum g(χ), considered /?-adically, factors in a natural way into a product of / factors. The Gross-Koblitz formula describes these factors in terms of the /?-adic gamma function. We give a proof of the Gross-Koblitz formula for the factorization of
, in which we also describe how each of the / factors depends on λ.
To apply the trace formula to exponential sums, we need /?-adic analytic lifting of the additive character. Consider the function of two variables on C p (where now π E C p is such that π p~ι = -/?), = det(/-tβ λ \L(λ; j))/det(l-qtβ λ \L(λ; j)).
LEMMA 1. tτβ λ = λ^^dg q ((q -\)j/d).
Proof. Take the logarithm of both sides of (2.8) and use (1.6) and (2.4) . D
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Put A similar argument, using the corollary to Theorem 1 to evaluate tτβ{, shows that (λ; j) . An inductive argument using the relation
A straightforward calculation using the growth condition satisfied by the a j+nd (inequality (1.2)) shows that the first series on the right-hand side of (2.10) converges and that the second series lies in L(λ; j). Hence 
by (2.14). Hence
ote that although both sides of (2.13) depend on λ, G itself is independent of λ.
Extend G by defining 
